Abstract-The effective use of persuasive technology in health, computing, sales, education, environment, etc is rapidly expanding. Persuasive technology is efficient in changing the attitudes and behaviours of end users. This paper demonstrates how persuasive technology and its design factors proposed in FBM are associated with the Islamic perspective from the Quran and Hadith. This paper starts by explaining the ethics of persuasive technology and discussing persuasive technology and its principal design factors in the Islamic perspective. The paper also discusses the extent to which Islamic principles enhance the concept of persuasive technology as an interactive computing system that could change attitudes and behaviours. In particular, this paper discusses how practices and principles of the design factors of persuasive technology were identified and applied in early Islamic era. The conceptual findings assert that Islamic principles are a universal and contemporary religion that cares for persuasive technology concepts.
INTRODUCTION
Persuasion is part of our daily communications. Persuasive initiatives have always attempted to affect our attitudes and behaviours, such as to spend money on one product or service instead of another, to avoid smoking, to vote for a specific political party, to exercise more, to battle for environmental preservation, animal welfare and improved schools, or even to eat fruit [1] .
Information technology has undergone a rapid development in the past several years. Technology has penetrated into our everyday lives, whereby people can pay bills, shop, and purchase groceries with only one click. This development is incredibly beneficial and allows people to save considerable time. The emergence of technology has led to a growth of approaches that are designed to persuade or motivate people to change their thinking, behaviour and attitudes [2] , [3] .
In recent years, media technologies are performing substantial roles in facilitating the sending of persuasive messages to donate, purchase, elect, etc. Technology has developed into an effective tool by enabling persuasive methods to be interactive instead of one-way. Technology can modify and adjust the pattern of interaction depending on the features or activities of the persuaded party, such as user inputs, requirements and contexts. This recognition has resulted in the study of persuasive technology. The methods for producing persuasive products are becoming easier to apply, as seen in the revolution in online video, social networks and metrics. Consequently, more individuals and organisations can easily design activities that will affect behaviour through technology channels [1] , [4] .
Islam should be an entire way of living. Muslim is following Islamic guidelines and, therefore, is required to adhere to the directions as recommended in the Quran and Hadiths. Persuasion has been mentioned in Islam in many sections of Quran and Hadith. The primary purpose of this study is to introduce the perception in which Islam and its principles may improve the concept of persuasive technology and the corresponding design factors. As the source of knowledge and wisdom, Islam considers persuasion and associates with the principles and design factors of persuasive technology.
II. BEACKGROUND RESEARCH

A. Persuasion
Persuasion in general is the action or process of convincing someone or of being swayed to do or believe something (Oxford Dictionary). According to [5] , "Persuasion communicative activity which usually target to influence the person who receive the message; which means a motivational message voluntarily presents the receiver by an idea or behaviour and it is predicted that this message becomes successful impacting the receiver of message." Persuasion is a part of daily communications. The concept of persuasion can be traced back to ancient Greece, when rhetorical speeches were delivered to persuade people to perform a particular action. Obviously, persuasion was adopted a long time ago to change the way people think and behave [6] . Therefore, a persuasive approach attempts to influence people's awareness and behaviour for doing the action that might never take place if people were not exposed to persuasive methods [7] .
Persuasion forms a crucial component in human interaction. Several human methods for persuasion are used to influence people to behave in a particular manner. With the purpose of improving the effect developed by persuaders on the minds of the end users, the persuaders usually utilise technology to shape the attitude and behaviour of end users [8] .
B. Persuasive Technology
Fogg [7] claims computer systems can be used for persuasive technology and could be designed to lead to changes in the behaviours and attitudes of people regarding the health, environment, fitness, education, personal finance, personal improvement, etc. Computers assist in relating to the community and increasing personal human relationships to influence the behaviour of consumers. Moreover, Fogg named studies of computers being utilised as tools for persuasive technologies as "Captology." He provided examples of users of this technology, namely, Amazon, Gold Box Offer, Quitnet.com, RSI Guard, America's Army, and Sportbrain. This whole technology is created to have an effect on potential customers purchasing a product or employees to behave in a specific manner as needed by the organisation. Fogg [3] defines persuasive technology as "any interactive computing system designed to change people's attitudes and behaviours. Furthermore, computerized software or information systems designed to reinforce, change or shape attitudes or behaviours or both without using coercion or deception."
Fogg [4] introduces a new model with the purpose of comprehending the behaviour of humans, which suggests that behaviour is affected by three factors of ability, motivation and triggers. This model is known as the Fogg Behaviour Model (FBM). The model presumes that when a person desires to achieve a targeted behaviour, the person must be motivated adequately, have sufficient ability to carry out a particular type of behaviour and is triggered to perform the target behaviour. Additionally, all three factors have to take place simultaneously. However, the target behaviour might not happen. This model helps employees to work in groups and encourages teamwork culture because workers are capable of understanding the change in behaviour. Comprehending the change in behaviour would make workers more effective. Various tools utilised to produce persuasive products are quite simple to use. This ease in use is due to many innovations that have occurred in information technology, such as in online videos and social networks.
A conference in Austria [9] cited that persuasive technology is a remarkably lively multidisciplinary study area, that concentrates on the design, improvement and evaluation of collaborative technologies aimed towards changing user awareness or behaviour through persuasion and social influence and not by using deception or coercion. Furthermore, [10] states that in qualitative research, for instance, smoke cessation was carried out in New Zealand context by utilising a game that created a "think-aloud" method to persuade people to stop smoking. Answers were recorded and assessed, which revealed the usefulness of the game to change their behaviour. Nevertheless, quantitative scientific studies presented the development among many users. For instance, a mobile phone application that offered advice on healthy lifestyle persuaded a large number of patients to enhance health-related behaviour changes. Additionally, Sundar, Oh, Kang and Sreenivasan [11] expressed the obvious aspect of technologies that contributes to persuasion outcome substantially.
C. Ethics of Persuasive Technology
Although clear effectiveness of intentions regarding technologies, such as applications for assisting to fight weight problems, encouraging people to wash their hands after using the bathroom and helping people to drive their vehicles economically have addressed, ethical questions are also readily available [12] . Evaluating ethical concerns is a key element of persuasive technology. Given that values and beliefs differ from one culture to another, no simple answer will satisfy all people and no single ethical system or group of principles can be applied to every case. The real key for people who study, design or utilise persuasive technologies is to be more sensitive to the range of ethical concerns [3] . Additionally, the need is to have continuous and open debates on ethical standards on the benefits and negatives of persuasive technology. As technological improvement allows more effective persuasive techniques to be applied, this situation will continue to create new moral issues. The design of persuasive technology ought to contain expressly ethical principles and motivate morally responsible designs of persuasive technology [1] .
According to [13] , the designers of persuasive technology have to consider, deal with and presume responsibility for all reasonably predictable outcomes of its use. Moreover, the intended outcome of persuasive technology should never be unethical. Moreover, designers of persuasive technology need to ensure respect for the personal privacy of users. Persuasive technologies should never mislead users to achieving negative persuasive ends. Designers of a persuasive technology should not attempt to convince anyone of something they themselves will not do.
Nevertheless, Islam has adopted all these ethical practices and more in all phases of Muslim people, and prophet Mohammed (PBUH) was sent to the whole world mainly to spread instructions on Islam and perfect the ethics of "Akklaq," which shows that ethics and moral values are highly essential to Muslim life. The Hadith is that "I have been sent to perfect good ethics" (Reported in Sahih Al-Bukari). These values have to be integrated into every single point as well as in all aspects of Information and Communication Technology (ICT). ICT should not only include hardware and software, but also peopleware, which is heartware [14] . Thus, making any decision for everyday life, man must consider whether he is aligned to ethical values. This concept is similar to the principles in ICT. Obviously, designers of persuasive technology, which is a part of ICT, must have moral intentions in creating a product aligned with the principles of Islamic ethics.
III. PERSUASION . Thus, all the various methods of persuasion should be used to achieve one thing, which is to worship Allah (S.W.T) [15] .
Persuasion is the ultimate objective of any communicational action and the objective of persuasion is to influence people. Of course, Quran has this kind of characteristic, which is to influence the people and create a new attitude in their souls. Thus, the reason behind Quran influence is the meaning and the words. Quran words are not merely persuasive, but also influence people in speaking according to requirements and responding to questions. A key point in persuasion is to make the message easy for people to understand. Thus, the Quran has been revealed in the form of verses and sections and expresses a topic or question, making it understandable for people. The Prophet Mohammed (PBUH) had concentrated on highly effective communication to persuade and influence people to form new attitudes and behaviours. This action has been shown in the many Hadith reported about him selecting at all times the best and polite words in transferring his message while paying attention to the beauty and wisdom in sayings [16] , [17] .
Persuasion in Islam is a practice between two parties, where one tries to affect the other or change another's perception on a certain behaviour, such as praying on time, giving donations and taking care of the parents [18] . Accordingly, Islamic principles extremely emphasise the application of a persuasive approach to foster the creation of strong relationships between humans and Allah (S.W.T) through commitment to his orders and by doing proper deeds to obtain the reward from Allah (S.W.T). Avoiding sins by committing any prohibited deeds, performing imposed worships and developing good relations with the self and others, Allah (S.W. 
IV. PERSUASIVE TECHNOLOGY IN ISLAMIC PERSPECTIVE
Muslims are carefully guided through the word of Allah (Quran) and the Prophet Mohammed (PBUH) Hadith, and the Muslim society has a mission to establish an ethical social order. As a result, this order has affected Muslims for practicing good deeds through generations. Thus, ICT guiding principles must be based in the Islamic perspective, which are from the Quran and Hadith [14] .
In Islam, information and communication are considered essential and useful assets to acquire knowledge and to achieve an effective Islamic society. This belief is accelerated with the use of ICT [16] . Generally, ICT has three components, namely, peopleware, hardware, and software, but rarely demonstrate peopleware, despite heartware being the most important element contained in peopleware. Without proper understanding of heartware, understanding of ICT will never be completed [20] . Similarly, designers of persuasive technology must have the intention to produce a persuasion product that represents Islamic ethics to persuade the end users in moral ways and the outcome has to be associated ethically with Islam principles. Nonetheless, end users have to follow Islamic principles when they have been persuaded and resist any actions that against Islam ethics. Prophet Mohammed (PBUH) said: "Beware, in the body there is a piece of flesh; if it is sound, the whole body is sound and if it is corrupt the whole body is corrupt, and hearken it is the heart" (Sahih Muslim: Book 22, Hadith 133).
As shown in Figure 1 , ICT components display how persuasive technology represent these components and heartware (Islamic principles), which are the most crucial elements for the designers. The heart needs to be purified to gain guidance and wisdom from Allah (S.W.T), because the heart is vital, for it can distinguish what is right and wrong in human behaviour. According to [4] proposes a model for understanding human behaviour, which is known as the Fogg Behaviour Model (FBM). This model considers as a substantial factor for persuasive technology designers to produce a design to change user attitude and behaviour. Furthermore, the FBM influences users mainly by utilising the three factors of motivation, simplicity (ability) and call for action (trigger), see fig 2. These factors are explained from the Islamic viewpoint in the next subsection. 
A. Motivation
The first factor in FBM [4] is motivation, which indicates the reason for people's actions or behaviours in a certain way. [21] defines motivation as the desire within a person that encourages the performance of a certain action. Obviously, each person has the desire and need to achieve in life. Consequently, people need to have motivation as a persuasion to reach their objectives. As human beings acquire important needs, such as food, money, house, car and other natural needs, they have to work to achieve that needs. For Muslims, working is part of worshipping Allah (Ibadah) and really should be the first concern in carrying out their obligations as servants of Allah.
Motivation is an essential principle in Islam, which fully identifies and emphasises the importance of motivation in human activity. Motivation asserts that human actions are controlled by internal intensions, drives and motives. Within this regard, the prophet Mohammed (PBUH) said, "The acts depend on intentions. A man will get whatever he had intended for" (Sahih Muslim, Book 33, Hadith 222). The Iman is the paramount motivator, which indicates the real faith and belief in Allah, as his messenger, his Book and the day of judgment. Additionally, Iman is an essential and most effective motivating drive for a Muslim. Basically, all activities of a true Muslim reflect his Iman. Thus, Iman contains a powerful Islamic motivator for guiding and influencing people's behaviour in his life [22] . Every single Muslim needs to submit to Allah, as the Quran ordered prophet (PBUH) to do, Fear of Allah, for instance, is shown by following his orders and commands and avoiding disobedience. The motivation of fear is the human emotion that allows people to prevent threats and serious situations or encounter and solve them as well. Accordingly, people who follow the orders of Allah will be rewarded and the ones who disobey will be punished. The Prophet Mohammed (PBUH) and the other messengers of Allah were sent with glad tidings and warnings, Clearly, the previous Quran verses produced the actual internal motivation and self-direction within persuasive technology for end users and designers. A true Muslim carries out all types of activities in persuasive technology process, while having the basic intention of looking forward to the reward from Allah by following correct orders and avoiding wrong activities. A man or woman who believes activities are important parts of worship will certainly exhibit a truly high level of motivation and persuasion in persuasive technology. Such belief is practiced in their ways of influencing designers, end users, and the Islamic society at a high level of values and morals aligned with Islamic principles.
B. Simplicity (Ability)
The second factor in FBM [4] is ability, which refers to the simplicity of performing the target behaviour. Usually, increasing ability makes the behaviour simpler and easier to perform. Simplicity is critical in persuasion. Human beings have a natural human drive to spend less resources, which means humans are lazy. If a process appears as an easy task, such as clicking the mouse a couple of times, humans are more likely to perform the process without delay. When processes are complicated and require many steps, humans are likely to avoid the process or delay the action [23] .
Islam is a public religion for everyone, for all ages and for every place. Islam came not to restrict people, or incur costs or suffering from following, rather, it came to accomplish pleasure for all humanity, and remove embarrassment, hardship and difficulties. Allah (S.W.T) said, "Allah intends for you ease and does not intend for you hardship" [Quran 2:185]. The messenger of Allah (PBUH) said, "Religion is very easy and whoever overburdens himself in his religion will not be able to continue in that way. So you should not be extremists, but try to be near to perfection and receive the good tidings that you will be rewarded; and gain strength by worshipping in the mornings, the afternoons and during the last hours of the nights" (Sahih al-Bukhar, Book 2, Hadith 32). Hence, an attribute of Islam is that the religion is simple, easy and permissive. Moreover, facilitation and removing of hardship is a basis for the internationality and generality of Islam. In addition to such features, proper care of humankind is essential, and Islam does not make the performance of worship difficult. For instance, Muslims who are sick or travelling have considerations in practices, such as fasting during Ramadan. Allah (S.W.T) gave them the permission to delay their fasting in other days to make it easy and simple to go through these hard conditions.
Obviously, Islam has the value of simplicity in encouraging people to worship Allah (S.W.T) properly and without any difficulties. Similarly, in convincing end users to utilise persuasive technology, designers should have simplicity in their plan to create an easy and simple process to achieve the target behaviour. By contrast, the process and target behaviour of persuasive technology can be difficult. Simplicity in persuasive technology design reflects a substantial value of Islamic principles that could assist end users and designers in producing very effective products in persuasion.
C. Trigger ( Behaviour Activation)
The last factor in FBM [4] is a trigger (behaviour activation, call for action). Without having an appropriate trigger, behaviour will not take place despite motivation and simplicity being high. According to Longman Dictionary, trigger aims "to make something happen very quickly, especially a series of events." Thus, for the behaviour to occur, it must be activated by using proper behaviour activation, which is the trigger. Additionally, the trigger is something asked the people to perform the action and may come in many forms, such as call, cues, prompts, etc. Chen et al. [24] asserted a trigger is an essential factor for promoting targeted behaviour. The clear picture to integrate the factors of motivation, simplicity, and call for action in a very important activity in Islam is prayer (Alslah). First, the motivation is to gain the reward from Allah to perform prayer; they are also fuelled by the fear of incurring punishment from Allah if they leave the prayer. Second, simplicity in prayers indicate Muslims can pray at any place on Earth, as well as travellers who can pray two prayers at one time and make them short. Finally, the call for action (trigger) is obvious in the Athaan or prayer call, which reminds Muslim men and women to perform their prayer on times. Persuasion clearly pertains to influencing people's behaviours through different methods. Designing a persuasive technology system based on Islamic principles will help end users and designers in creating very effective systems to improve the Islamic community. Hence, it is very precise to summarize that Islam adopts, encourages and practices comprehensive principles of persuasive technology. In the future studies, researchers are able to investigate in details the impact and the effectiveness of applying Islamic principles in persuasive technology design factors.
